yMK 576.895.122 : 594.4 


HHTOKCMKAUMfl LYMNAEA STAGNALIS, HHBA3HPOBAHHblX 
nAPTEHMTAMM TPEMATOfl Cyjlb<l>ATOM MEflM 

Jl. E. MHCeMKO, A. fl. CTaAHHMeHKO 


HccjieAOBaHHeM ycTaHOBJieHO, hto b ycjiOBHHX 3arpH3HeHHH boahoh cpejibi cyjib(f>aTOM Me^H 
yMeHbmaeTCB oxnep^aHHe KapoTHHOH^Hbix nnrMeHTOB b reMOJMM(j)e npecHOBOAHbix mojijiiockob KaK 
He3apa>KeHHbix, TaK h 3apa>KeHHbix napTeHHTaMH TpeMamn. BbiHBJieHa 3aBHCHM0CTb rnOejin mojijiiockob 
ot KOHueHTpauHH cyjib(f>aTa Me^n h ot aKOJiornnecKnx ycjiOBnn hx o6ht3hhb. 


PaHee HaMH 6biJio H3yneHO (CTaAHnneHKO h jx p., 1985) BJinnHne (JjeHOJibHon hhtokchk3uhh Ha 
coAep^aHHe KapoTHHon^Hbix nnrMeHTOB b reMOJWM(j)e npecHOBo^Hbix mojijiiockob. riojiyneHHbie pe3yjib- 
TaTbi noKa3ajiH, hto omyTHMoe noHH>KeHHe ypoBHH co^ep>KaHHH KapoTHHonjioB HaOjnoAaeTcn npn 
CpaBHHTeJIbHO BbICOKHX KOHUeHTpaUHHX (J)eHOJia (CBbILUe 400—500 Mr/jl). B CBH3H C 3THM npeACTaBJIHJIO 
HHTepec HCCJieAOBaTb xapaKTep bosachctbhh Ha roMeocTa3 mojijiiockob Apyroro mnpoKo pacnpocrpa- 
HeHHoro 3arpH3HHTejin boahoh cpejibi — cyjib(J)aTa Me^n. 
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3T0T aHTpOFIOreHHblH 3arpH3HHTeJIb HBJIHeTCH HeH36e>KHbIM OTXOUOM >KH3HeU6HTeJIbHOCTH COBpe- 
MeHHoro qejiOBenecKoro oOmecTBa. Hm npoTpaBjiHBaiOT ceMeHa nepeu noceBOM, onpbiCKHBaiOT uepeBbn h 
KycTapHHKH ujih 6opb6bi c BpeuHTejiHMH. B BHue nnTHBOUHoro cyjib(})aTa CuS 04 * 5 H 2 O ero bhocht 
b noqBy. IlonaB b npHpouHbie ctohuhc h TeKyqne bouh, oh OKa3biBaeT naryOHoe B03ueHCTBHe Ha oOHTaio- 
mHX B HHX THApoSHOHTOB. 

yqHTbiBan TeopeTHqecKoe h npaKTHqecKoe 3HaqeHHe npoOjieMbi B3aHM0CBH3H MOKuy ycTofiqHBOCTbio 
OpraHH3MOB K 3arpH3HeHHK) cpe^bl H COAep>KaHHeM KapOTHHOHAOB B HX Tejie, npe^MeTOM HCCJieAOBaHHH 
6bIJIO H36paHO BJIHHHHe pa3JIHUHbIX KOHU,eHTpaU,HH CyjIb(f>aTa Me^H Ha CO,aep>KaHHe KapOTHHOH^HblX 
nnrMeHTOB b reMOJiHM(})e npecHOBOUHbix OpioxoHorHx mojijiiockob. Kan h3bcctho, KapoTHHOHUbi 6jiaro- 
jx apn oco6eHHOCTHM CBoero CTpoeHHH HaKanjiHBaioT KHCJiopou (KapHayxoB, 1971), KOTopbifi Hcnojib3y- 
eTCH >KHBOTHbIMH UJIH npOH3BOACTBa SHepTHH B HeOjiaTOnpHHTHblX yCJIOBHHX. ri03T0My H3yqeHHe 
B03UeHCTBHH TOKCHUeCKOrO BemeCTBa Ha KOHUeHTpaUHIO KapOTHHOHAOB n03B0JIHeT Jiyqrne nOHHTb npH- 
UHHbl pa3HOH yCTOHMHBOCTH OpraHH3MOB K 3arpH3HeHHIO CpeUbl. 

MaTepHajibi h m e t o a bi HCCJieuoBaHHH. HccjieuoBaHHe npoBOUHJiocb b jx Ba STana. 
Ha nepBOM STane H3yqajiH ycToftqHBOCTb opraHH3Ma OpioxoHorHx mojijiiockob Lymnaea stagnalis (L.) 
K AeHCTBHK) pa3HbIX KOHUeHTpaUHH TOKCHKaHTa npH pa3HOH 3KCn03HUHH. ^HBOTHblX, C06paHHbIX 

b Hiojie— OKTHdpe 1984 r. b BOuoeMax >Khtomhpckoh o6ji., noMemajw b pa3jiHHHbie KOHueHTpauHH cyjib- 
4>aTa Me^H (0.2, 1,2, 3, 5, 10 mt/ji). 3KcnepHMeHTbi CTaBHJiH npH TeMnepaTypax 10 h 20°. 

Ha BTopoM STane npOBOunjiH HCCJieuoBaHHe bjihhhhh MeuHO-KynopocHofi HHTOKCHKauHH Ha couep>Ka- 
HHe KapOTHHOHAHbix nnrMeHTOB b reMOjiHM(})e L. stagnalis , coOpaHHbix BpyqHyio b npn6pe>KHOH nojioce 

р. TeTepeB (c. TeTepeBKa) b Hiojie — ceHTnOpe 1985 r. HccjieuoBaHbi 832 3K3. mojijiiockob He HHB33Hpo- 
BaHHbix h HHBa3HpoBaHHbix napTeHHTaMH TpeMaTOu (Hemistomum spathaceum (Rud.), Cercaria 
echinata Sieb., C. armata Sieb). y 3apa>KeHHbix mojijiiockob o6Hapy>KeHbi cnopouHCTbi, peuHH h 
uepKapHH TpeMaTOA- ITpeoOjiauaioiuee OojibuiHHCTBo mojijiiockob 6biJio HHB33HpoBaHo napTeHHTaMH co 
«3pejibiMH» uepKapHHMH H. spathaceum. 

Mojijiiockob noMemajin b cmkocth c pacTBopaMH cyjib(})aTa MeuH KOHueHTpaunen 0.2, 1, 2 mt/ji h co- 
jnep>KajiH npH TeMnepaTypHbix ycjiOBHHX, oTBeqaioiunx ecTecTBeHHbiM cyToqHbiM KOjie6aHHHM TeMne- 
paTypbi Bo^bi: yTpoM — 13°, b nojiueHb — 21, BeqepoM — 18°. J\j\h npnroTOBjieHHH pacTBopoB ncnojib- 
30BajiH BOAonpoBO^Hyio Bouy, uexjiopHpoBaHHyio nyTeM npeuBapHTejibHoro OTCTanBaHHH b TeqeHHe 
24 q. 

nocjie 48-qacoBoro couep>KaHHH mojijiiockob b pacTBope hx BbiHHMajiH h nccjieuoBajiH ypoBeHb 
KOHueHTpauHH KapoTHHOHuoB b reMOJiHM(})e >KHBOTHbix. TeMOJiHMiJjy nojiyqajiH no MeTouHKe CTauHHqeHKO 
(C/rauHHqeHKO, 1969), couepmaHHe KapoTHHOHUHbix nnrMeHTOB onpeuejiujin no PaqeBCKOMy (Bajia- 
xobckhh, BajiaxoBCKHH, 1953). CTaTHCTHqecKyio o6pa6oTKy MaTepnajioB npoBounjin no JlaKHHy (1973). 

Pe3yjibTaTbi HCCJieuoBaHHH h o 6 c y >k ii e h h e. AHajiH3 pe3yjibTaTOB, nojiyqeHHbix 
Ha nepBOM 3Tane HccjieuoBaHHH, noKa3aji, uto SKcnepHMeHT no bhubjichhio bjihhhhh MeuHO-KynopocHofi 
HHTOKCHKauHH Ha couepwaHHe KapoTHHOHUHbix nnrMeHTOB b reMOJiHM())e npecHOBouHbix OpioxoHorHx 
MOJIJIIOCKOB HMeeT CMbICJI npOBOUHTb npH KOHUeHTpaUHHX TOKCHKaHTa MeHee 3 Mr/jl. npH 6oJIbUIHX KOH- 
ueHTpauHux cyjib(f>aTa Meun h 48-qacoBoft 3Kcno3HUHH npoueHT nornOiunx ocoOeft BecbMa bmcok. 
Tan, y>Ke npn KOHueHTpauHH 3 Mr/ji h TeMnepaType 10° norHOjio 40 % >KHBOTHbix, BbijiOBjieHHbix 
b npn6pe>KHOH nojioce p. TeTepeB. 

npH toh >Ke KOHueHTpauHH TOKCHKaHTa, ho npn 6ojiee BbicoKoft TeMnepaType cpeubi, CMepTHOCTb 
>KHBOTHbix 33MeTHO B03pacTaeT. Tan, npn TeMnepaType 20° nocjie 48-qacoBoft 3Kcno3HUHH b >khbhx 
ocTajiocb jiHiub 15 % oco6en. IlpHqHHa CTOJib pe3Koro noHH>KeHHH ycToftqHBOCTH opraHH3MOB k uencTBHio 
TOKCHKaHTa, OqeBHUHO, oO^bHCHHeTCH yCHJieHHeM 3KTHBH0CTH MOJIJIIOCKOB C nOBblUieHHeM TeMnepaTypbl, 
uto BeueT k yBejinqeHHio oKHCJiHTejibHoro oOMeHa b HepBHoft CHCTeMe >KHBOTHoro. 

HaOjIIOUaeTCH T3K>Ke 3aBHCHMOCTb yCTOHUHBOCTH OpraHH3MOB K UeHCTBHIO TOKCHKaHTa OT XapaKTepa 
OnoTona. Tan, Bbi>KHBaeMOCTb mojijiiockob, uoObiTbix H3 3arpu3HeHHoro npyua (c. TeTepeBKa), HaMHoro 
Bbirne, qeM 3acejinioiUHx cpaBHHTejibHO qHCTbie BouoeMbi (p. TeTepeB, c. TeTepeBKa h CMOjiHHKa; npyu 

с. OraHHinoBKa). ITpH KOHueHTpauHH 3 mt/ji, TeMnepaType 10° h 48-qacoBoft 3Kcno3HUHH Bee mojijiiockh 
H3 npyua c. TeTepeBKa ocrajiHCb >khbhmh. ITpH TeMnepaType 20° h npoqHx paBHbix ycjiOBHHX CMepTHOCTb 
>KHBOTHbIX COCTaBHJia 20 %. 

JlornqecKHM npouoji>KeHHeM sthx HCCJieuoBaHHH 6bijio H3yqeHHe bjihhhhh MeuHO-KynopocHon 
HHTOKCHKauHH Ha COUep>KaHHe KapOTHHOHUOB B reMOJIHM(})e MOJIJIIOCKOB. Heo6xOUHMO OTMeTHTb, UTO 
MexaHH3M npHcnocoOjieHHH HeejieuyeMbix jkhbothhx k HeuocTaTKy KHCjiopoua hjih k ueftcTBHio TOKCHqe- 


7 napa3HTo;iornH, JSTe 1, 1988 r. 
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BjIHHHHe HHTOKCHKaUHH CyjIb(j)aTOM MeAH Ha COAep>KaHHe KapOTHHOHAHbIX nHTMeHTOB (MKr %) 
b reMOJiHM(j)e Lymnaea stagnalis b HopMe h npH HHBa3HH napTeHHTaMH TpeMaTOA 


KoHueHTpa- 







Ko34>4>h- 

CTeneHb 


U.HR cyjib- 
4>aTa MeAH, 

MHBa- 

3H3 

n 

lim 

x±m ji 

a 

V 

UHeHT 

CTblO- 

AOCTOBep- 
HOCTH pa3- 

CMepT- 
HOCTb, % 

mt/ji 







AeHTa 

JIHMHH, % 


KoHTpOJIb 

HeT 

114 

260.87—545.45 

369.57 ±9.99 

69.94 

18.92 

10.51 

99.9 


EcTb 

70 

193.55—333.33 

244.68 ±6.43 

35.23 

14.4 


0.2 

HeT 

77 

214.29—461.54 

325.84 ±10.8 

62 

19.03 

7.15 

99.9 



EcTb 

63 

171.43—333.33 

232.69 ±7.27 

37.79 

16.24 

3.23 

1.0 

HeT 

40 

240.0—315.79 

266.0 ±5.52 

22.74 

8.55 

7.48 

99.9 

1.56 


EcTb 

100 

166.67—300 

212.85 ±4.48 

29.36 

13.79 

4.69 

2.0 

HeT 

70 

181.82—352.94 

263.02 ±7.01 

38.42 

14.61 

9.4 

99.9 

7.45 


ECTb 

70 

150.0—230.77 

185.3 ±4.39 

24.03 

12.97 

28.72 


ckhx BemecTB TecHo CBH33H c H3MeHeHHeM KapoTHHOHAOB b HaHOojiee Ba>KHbix ajih >KH3Heo6ecneneHHH 
TK3HHX. BjiaroAapn ocoOchhocthm CBoero CTpoeHnn (Hajinnnio Oojibiuoro KOJinnecTBa abohhux cBH3en 
B MOJieKyjie) KapOTHHOHAbI HrpaiOT Ba>KHyiO pOJIb BO BHyTpHKJieTOHHOM AenOHHpOBaHHH KHCJIOpOAa. 
EcjIH B03HHKaeT CHTyaUHH, npH KOTOpOH CKOpOCTb nOCTynjieHHH KHCJlOpOAa H3 BHeiHHeH cpe^bl B TK3HH 
OKa3biBaeTCH HeAocTaTOHHOH, ajih npoH3BOACTBa SHeprHH Hcnojib3yeTCH KHCJiopoA, 3anaceHHbiH paHee 
(KapHayxoB, 1971). 3 to noATBepAHJiocb npcraeAeHHbiM h3mh torch KOJiornnecKHM SKcnepHMeHTOM. 

FlapajiJiejibHo H3ynajiH bjihhhhc HHBa3HH Ha coAepntaHne KapoTHHOHAOB. YcTa hobjicho, hto b koht- 
pojibHOH rpynne (HeHHBa3HpoBaHHbie mojijiiockh) coAepntaHne KapoTHHOHAHbix nnrMeHTOB b reMOJiHMt|)e 
KOJie6jieTCH ot 260.87 ao 545.45 MKr %, cocTaBjinn b cpeAHeM 369.57-1=9.99 MKr % (cm. TaOjinuy). 
y HHB33HpoBaHHbix TpeMaTOAaMH mojijiiockob 3tot noKa3aTejib BapbHpyeT b npeAejiax 193.55—333.33, 
a cpeAHee ero 3HaneHHe cocTaBJineT 244.68-h6.43 MKr %. CjieAOBaTejibHO, HHBa3HH mojijiiockob napTe¬ 
HHTaMH TpeMaTOA BeAeT K CHH>KeHHIO ypOBHH COAep>KaHHH KapOTHHOHAHbIX nHTMeHTOB B reMOJIHM(|)e. 3to 
oOycjioBJieHo AByMn npnnnHaMH — noTpeOjieHneM KapoTHHOHAOB napa3HTaMH h HeKpoTnnecKHM pacna- 
AOM HHB33HpoBaHHoro renaTonaHKpeaca, KOTopufi HBJineTcn oahhm h3 ochobhhx Aeno KapoTHHOHAHbix 
nnrMeHTOB y sthx >khbothhx (CTaAHnneHKO h Ap., 1982). 

Pe3yjibTaTbi TOKCHKOJiornnecKoro SKcnepHMeHTa noKa3ajin, hto ypoBeHb coAep>KaHHH KapoTHHOHA¬ 
Hbix nnrMeHTOB b reMOJiHMcj)e mojijiiockob HeyKJioHHO noHH>KaeTCH c B03pacTaHHeM KOHueHTpaunn 
TOKCHKaHTa. 3to HafijiioAaeTCH KaK y He3apa>KeHHbix, TaK h y 3apa>KeHHbix >khbothux. TaK, y He3apa>KeH- 
Hbix L. stagnalis pnAy KOHueHTpaunn 0.2, 1 h 2 mt/ji cooTBeTCTByioT cjieAyioiune KOHueHTpaunn KapoTH- 
hohaob 325.84, 266.0, 263.02 MKr %, hto OTBenaeT yMeHbmeHHio KOHueHTpaunn no cpaBHeHHio c KOHTpojib- 
hoh rpynnoH cootbctctbchho Ha 12, 28, 29 %. Y 3apa>KeHHbix oco6eft sth noKa3aTejin cocTaBjinioT 
5, 13, 24 %. 

ConocTaBjieHne npnBeAeHHbix noKa3aTejieH roBopnT o tom, hto HeOojibuiHe KOHueHTpaunn tokch- 
KaHTa (0.2 mt/ji) CHjibHee bjihhiot Ha H3MeHeHne coAep>KaHHH KapoTHHOHAHbix nnrMeHTOB b reMOJiHM(j)e 
CBo6oAHbix ot 3apa>KeHHH oco6eH. Flpn Oojibinnx KOHueHTpa uhhx TOKCHKaHTa (2 m r/j\) yMeHbiueHne 
3anaCOB KapoTHHOHAOB npOHCXOAHT HHTeHCHBHee y 3apa>KeHHbIX >KHBOTHbIX. 3tO CBHAeTeAbCTByeT 
O MeHbUieft TOJiepaHTHOCTH HeHHBa3HpOBaHHbIX OC06eft K He6jiaronpHHTHbIM B03AeHCTBHHM TOKCHKaHTa 
npH ero hh3khx KOHueHTpaunnx n OoAbiueH, ueM y HHBa3HpOB3HHbix >KHBOTHbix, npn ero BbicoKnx koh- 
ueHTpaunnx. 

llocjieAHee mu npoBepHAH Ha BbiOopne jkhbothux, aoGutux b npyAy c. TeTepeBKa. HccjieAOBajin 
coAep>KaHHe KapoTHHOHAOB b reMOJiHMc})e HHBa3npoBaHHbix h HenHBa3npoBaHHbix mojijiiockob npn koh- 
ueHTpaunnx cyjibtfjaTa mcah 0.2, 1 n 3 mt/ji. Pe3yjibTaTbi nccjieAOBaHHH noATBepAnjin CAejiaHHbifi paHee 
BbiBOA- Bojiee Toro, peaKunn HHBa3npoBaHHbix >khbothhx Ha Majiyio KOHueHTpaunio TOKCHKaHTa nponBH- 
jiacb b HeKOTopoM noBbiuieHHH KOHueHTpaunn KapoTHHOHAHbix nnrMeHTOB b hx reMOJiHM(J)e. TaK, coAep- 
>KaHne.KapoTHHOHAHbix nnrMeHTOB b reMOJiHMt|)e HHBa3npoBaHHbix mojijiiockob b KOHTpojie KOJieOjieTcn 
ot 206.9 ao 333.3 MKr %, mto cocTaBjineT b cpeAHeM 240.7-1=15.1 MKr %. y HHBa3npoBaHHbix >khbothhx, 
noABeprHyTbix AeftcTBHio TOKCHKaHTa (0.2 Mr/ji), stot noKa3aTejib cocTaBJineT 241.6-E15.0 MKr %. 
rioBbimeHne KOHueHTpaunn TOKCHKaHTa ao 1 n 3 mt/ji conpoBO>KAaeTCH naAeHneM ypoBHH coAep>KaHHH 
KapoTHHOHAHbix nHTMeHTOB COOTBeTCTBeHHO Ha 10 H 18 %. Y HeHHBa3npOBaHHbIX OC06en npH KOHUeHTpa- 
UHHX 0.2, 1 H 2 mt/ji 3TH nOKa3aTeJIH COCT3BJIHIOT 12, 20 H 22 %. 
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y CBo6o,a.Hbix ot 3apa>KeHHH ocoSefi npa Bcex KOHueHTpauHHx TOKCHKaHTa na^eHMe ypoBHH co,o.ep- 
>KaHHH KapOTHHOHAHbIX nHTMeHTOB B CpaBHeHHH C KOHTpOJieM BblUie, HeM y HHBa3HpOBaHHbIX. flpH 
Tex >Ke yCJlOBHHX CMepTHOCTb HHBa3HpOBaHHbIX MOJIJHOCKOB BblUie, MeM HeHHBa3HpOBaHHbIX (cm. Ta6- 
jiHuy). KpoMe Toro, y 3apa>KeHHbix jkhbothmx npn 6ojiee hh3khx KOHueHTpauHHx TOKCHKaHTa h b 6ojiee 
paHHHe cpoKH, qeM y He3apa>KeHHbix oco6eft, o6Hapy>KHBaiOTCH chmotomh oTpaBJieHHH Me^HbiM Kynopo- 
com. Ha6jnao.aeTCH pa3JiHTOH otck rojiOBbi h Horn, paccjia6jieHHe Mbirnu hoth h yTpaTa eio choco6hocth 
pearnpoBaTb Ha MexaHHqecKHe pa3^pa>KeHHH. OrneqaeTCH 6bicTpoe oahomomchthoc o6HjibHoe BbmejieHHe 
SKCKpeMeHTOB, yCHJieHHe CeKpeUHH CJIH3H >KeJie3HCTbIMH KJieTKaMH nOKpOBOB TeJia. 

B opraHH3Me 3apa>KeHHbix mojijiiockob, ocjiafijieHHOM xax no^o. B03A6HCTBHeM napa3HTOB, TaK h noA 
BJIHHHHeM TOKCHKaHTa, pe3epBbI KapOTHHOHAHbIX nHTMeHTOB BeCbMa HCTOmaiOTCH. rioSTOMy CMepTHOCTb 
3apa>KeHHbix h^hbothux HaMHoro npeBoexoAHT TaKOByK) He3apa>KeHHbix. EIojiyqeHHbie pe3yjibTaTbi 
b onpeAejieHHOH Mepe pacxojmTCH c yTBep^^eHHeM Pafiejia (Riel, 1975), yTBep^Aaiomero, hto hhb3- 

3HpOBaHHbie MOJ1J1IOCKH OfijiajiaiOT nOBbimeHHOH COnpOTHBJIHeMOCTbK) K 3KCTpeMajlbHbIM B03AeHCTBHHM 

cpe^bi. 
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INTOXICATION OF LYMNAEA STAGNALIS INFECTED BY TREMATODE PARTHENITS 

WITH COPPER SULPHATE 

L. E. Misechko, A. P. Stadnichenko 
SUMMARY 

The effect of different concentrations of copper sulphate on the content level of carotinoid pigments 
in the haemolymph of Lymnaea stagnalis infected with parthenits of trematodes was studied. The con¬ 
tent level of carotinoid pigments in haemolymph of molluscs steadily decreases with an increasing 
concentration of the toxicant. The mortality of experimental animals under such conditions rises consi¬ 
derably, the mortality of infected animals being much higher than that of non-infected ones. 
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